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Study objectives: Many chronic obstructive pulmonary disease (COPD) patients are
dissatisfied with the information they are given. A brief questionnaire completed
prior to the clinical encounter would assist health professionals identify areas of
information need.
Design: Ten focus groups of 59 patients assisted in the process of questionnaire
construction. Three hundred and four patients (return rate 63%) responded to a
postal questionnaire.
Results: Twenty-one per cent did not know the name of their disease, 3% reported
medication non-compliance and 8% were confused with medicines. Fifty-five per
cent of patients were exercising inappropriately, 8% did not know what to do when
breathing worsened and 36% did not know when to call an ambulance. All six of the
Lung Information Needs Questionnaire domains discriminated significantly as a
function of health professional contact. Retest reliability for the six domains varied
between .66 and .98, and for the total score was .89. a was .62.
Conclusions: Patients can act as experts during the process of questionnaire
construction. Information needs vary between patients but tend to be high for non-
drug related aspects of self-management COPD. This questionnaire can be used to
guide the clinical encounter.
& 2006 Elsevier Ltd. All rights reserved.Elsevier Ltd. All rights reserv
ctive pulmonary disease;
nnaire
52 233157;
.ac.uk (M.E. Hyland).Introduction
Education is central to the management of chronic
obstructive pulmonary disease (COPD)1,2 and is a
core component of pulmonary rehabilitation.3 It is
therefore of concern that many COPD patientsed.
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M.E. Hyland et al.1808report dissatisfaction with the information pro-
vided,4 though such dissatisfaction is widespread in
medicine and occurs for several reasons.5 In time-
constrained clinical situations, pre-interview ques-
tionnaires can be a useful method for alerting the
clinicians to the educational needs of the patient.6
There are two ways of assessing patients’ under-
standing of COPD: (a) knowledge and (b) informa-
tion needs. There are several COPD patient
knowledge assessments, based either on question-
naires (open or closed questions)7–9 or using
scenarios.10
Patient knowledge questionnaires are useful for
assessing the effectiveness of educational pro-
grammes. Such questionnaires vary in both content
and length reflecting variability in what clinicians
believe COPD patients should know. The longer
ones provide a more comprehensive form of
assessment. For example, the Bristol COPD Knowl-
edge Questionnaire (BCKQ) has 65 items and takes
about 20min to complete. Thus, comprehensive-
ness is achieved at the price convenience for
everyday clinical use. Patients differ in terms of
depth and type of information that they seek,
particularly when the disease is life threatenin-
g—as in advanced COPD,11 and so, whatever their
length or content, such questionnaires can fail to
reflect the patient perspective in terms of what the
patient wants to know. What an individual patient
wants to know is a reflection of the fact that
psychological problems affect the way patients
seek and respond to education.10 Guidelines re-
commend that education should take into account
the differing needs of patients at differing stages of
their disease.1
An alternative strategy is to measure information
needs which can be defined in two ways. First, if a
patient expresses a desire for more information,
then the patient has an information need—thereby
taking into account differing levels of educational
need. Second, if a clinician believes that a patient’s
response to a question indicates the patient’s self-
management is compromised, then this may
also indicate that the patient has an information
need. In contrast to knowledge questionnaires,
clinician defined information needs provide a much
limited focus, namely on areas where lack of
knowledge can compromise the patient’s ability
to self-manage. Such evidence includes research
that smoking cessation12 and exercise13 affect
prognosis and quality of life, and that early
response to symptoms reduces the impact of an
exacerbation.14,15
An information needs questionnaire does not
necessarily inform the clinician what the patient
knows, but it does show that there is an aspect ofeducation that needs attention, and because it is
designed with brevity in mind is particularly suited
for pre-interview assessment. Our aim was to
construct an information needs questionnaire that
would be convenient to use as a pre-interview
assessment to guide the clinical encounter. Patients
were involved throughout the development of the
questionnaire to reflect the patient perspective
and to avoid language styles familiar to health
professionals but not to patients.5Methods
Qualitative methods
The Lung Information Needs Questionnaire (LINQ)
was developed using an iterative procedure which
relied primarily on patient comment or patient
data. Five audio-taped focus groups (n ¼ 29 COPD
patients) were carried out to establish information
needs as perceived by patients. Participants were
recruited from primary and intermediate care
databases in Plymouth, UK. The inclusion criteria
were, at least 40 years old, diagnosis of COPD made
by a clinician based on clinical features and
spirometry (performed in the prior 6 months)
according to BTS criteria. Exclusion criteria were
diagnosis of asthma; patients who had taken part in
a pulmonary rehabilitation course, substantial co-
existing morbidity, serious exacerbation in last 4
weeks or likely to become severely ill, unable to
give informed consent or unsuitable for inclusion,
and those patients involved in other research
projects. For each focus group at least two mild
or moderate COPD and two severe COPD patients
using BTS criteria, and at least two females and two
males were among the eight people originally
invited.
The first version of the questionnaire was based
on the information needs identified by patients
using loose content analysis. The wording of the
items and response options was examined in a
further five focus groups (n ¼ 30, total 59). Inclu-
sion criteria were the same as for the first series
except that we did not exclude patients who had
attended rehabilitation or engaged in previous
research. Patients first completed the question-
naire, and then the moderator asked them to
discuss each item in turn, ensuring that there was
consensus about the suggested changes before
moving on to the next question. Patients’ sugges-
tions led to word changes to the questionnaire,
which were then further discussed by the partici-
pants in subsequent groups leading to a gradual
process of refinement of the questionnaire.
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LINQ: Development, validation and findings 1809The same moderator (MEH), who had prior
experience running COPD and asthma focus groups,
was used for all 10 groups. The guide to moderation
used in the initial five groups was based on the
clinical knowledge of two of the authors (RCMJ and
KEH), who had experience in developing and
running pulmonary rehabilitation programmes.4Quantitative methods
Patients were recruited to complete questionnaires
using a postal survey. Patients who were electro-
nically coded for the diagnosis of COPD were
recruited from three primary care practices.
Practices 1 and 2 had a special interest in COPD
whereas Practice 3 did not. In addition, a conve-
nience sample of patients (with a diagnosis of
COPD) was recruited from a database of patients
who had attended pulmonary rehabilitation.
Participants were sent the LINQ (some being sent
the long and some the final version, see later) by
post and asked to return it in a freepost envelope. A
subsample of patients who had returned their
questionnaires were sent a second questionnaire
after an interval of 14 days with a written
explanation that we were testing the stability of
the questionnaire. In addition to the LINQ items,
patients were asked to provide the year of their
birth and gender, and to indicate which health
professionals they had contact with from the
following list: (a) practice nurse/nurse practi-
tioner; (b) respiratory specialist nurse; (c) respira-
tory specialist physiotherapist; (d) outpatient
clinic/hospital consultant; (e) admission to hospital
with breathing problems; (f) attended pulmonary
rehabilitation programme.Analysis for quantitative methods
Five of the domain scores were calculated by
summing the item scores in each domain (see
Table 2) where 0 ¼ no information need and 1–3
indicates a level of need. In the case of the smoking
domain, all patients who were not smoking were
given a domain score of 0 irrespective of their
response to the remaining two smoking questions.
Those currently smoking were given a domain score
that was the sum of the three smoking questions.
Retest reliability was calculated using Pearson
correlations between the first and second presen-
tation for each of the domain subscales. The
remainder of the analysis was based on the
common items between versions 8 and 9 for the
first or only presentation. First, we provide a
descriptive analysis of the frequency and percen-tage of responses to individual items. Second, we
assessed the cross-sectional sensitivity of the scale
to educational input by using t-tests to compare
domain scale scores between those who had or had
not attended pulmonary rehabilitation, been trea-
ted by a specialist nurse, been treated by a
physiotherapist, attended an outpatient clinic, or
had attended hospital for their lung disease.
Cronbach’s a was used to evaluate internal con-
sistency of the scale.Results
Development of the questionnaire
The number and gender of patients in the two
series of focus groups is shown in Table 1. An initial
version of the questionnaire was developed from
the first series of focus groups. When patients
evaluated the questionnaire in the second series of
focus groups, they made a number of suggestions
about the wording. These suggestions included
changes to the phrasing of the questions. For
example, the researchers suggested a question
about ‘‘exercise’’ but following discussion with
patients it appeared that ‘‘exercise’’ often had a
far more specific interpretation similar to sport,
and excluded brisk walking. The suggested alter-
native wording was ‘‘physical activity’’. Patients
also suggested changes to the response format. For
example, whereas the researchers originally sug-
gested a ‘yes—don’t know—no’ option for several
questions, in some cases patients pointed out that
‘‘you couldn’t ‘not know’’’. Many of the items in
the final version are binary reflecting this patient
perspective. In addition, patients commented on
the importance of different types of information,
and this was one factor in determining whether an
item was included. For example, although not
knowing the name of the disease may make no
difference to a patient’s self-management, it is
distressing and so important to the patient. The
changes in the questionnaire were iterative, and
the patients showed considerable understanding of
the subtleties of language usage from their parti-
cular perspective. Patients suggested minimal
changes to the penultimate version to produce
LINQ (long version).
LINQ (long version) was completed by 125
patients (see Table 1) and their responses analysed
for the purpose of item reduction and item change,
and this process was informed by freetext com-
ments which were solicited from patients. Items
were rejected if490% of patients gave an identical
response (thereby showing low discrimination). The
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Table 1 Development of LINQ.
Exploring the issues
First version of questionnaire written 
Using previous focus groups and clinician input 
Modifying the first version iteratively 
Practice 1 sample: sent to 100 patients, 59 valid returned (59%)
Retest sent to 25 patients, 15 returned (60%)  
Rehabilitation sample: sent to100 patients, 66 returned (66%)
Retest sent to 25 patients, 19 returned (76%)   
Five focus groups , 63 invited, 34 declined, 24 males 5 females took part
(66% accepted) 
Five focus groups, 61 invited, 31 declined, 14 males, 16 females took part
(49% accepted) 
Long version of LINQ (23 items)
Analysis
Elimination of 6 items and minor modification to 2 others
Final version of LINQ (17 items)
Practice 2 sample: sent to133 patients, 81 valid returned (61%)
Retest sent to 38 patients, 33 returned (87%)  
Practice 3 sample: sent to 169 patients, 98 returned (58%)
Retest sent to 12 patients, 12 returned (100%)  
Analysis
This analysis was carried out on Practice 1, 2, 3, and Rehabilitation samples
Note: Analysis conducted on 304  patients out of 502 sent questionnaires.  Of those 
502, 20 questionnaires were returned and not analysed for the following reasons: 4
patients too ill to complete; 3 patients dead ; 9 had no lung disease; 2 duplicate sent in
error, 1 unable to read or write; 1 respondent unable toaccess records. Excluding
those patients gives a return rate of 63.1 %. 14 patients did not complete the section
on health professional contact and were excluded from that part of the analysis only.     
Retest reliability analysis was conducted on those 79 patients who returned a second
questionnaire out of 100 sent (return rate 79%). 
M.E. Hyland et al.1810only exception to this was item 7 (see Table 2)
which was retained despite failing this test because
of a common belief amongst clinicians that a
proportion of COPD patients are non-compliant
with medication. Items were also rejected if they
were judged by the authors not to contributeadditional useful clinical information, where this
judgement was informed by informal written
comment on the questionnaire. For example, the
long version included items about the conse-
quences of smoking, but these were rejected
on the basis that the most important clinical
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M.E. Hyland et al.1814information is whether patients have been told to
stop smoking and provided with help to do so and
that it was unhelpful to ask questions that might
induce feelings of guilt or blame about prior
smoking history. In addition, clinical judgement
and patient comment led to expansion of the
response format of one item, and the inclusion of
an additional word in another. The final version of
LINQ differed from the long version in that six items
were deleted, and there were minor changes to the
wording of item 10 (see Table 2) and a change to
the response format of item 15 (see Table 2) so as
to provide additional clinical information.
Quantitative results
The sample
Data were obtained from 304 patients who had
completed either the long or final version of the
LINQ, with analysis restricted to only those items in
the final version (see Table 1). There were 170
males and 128 females (six did not show gender),
mean age was 70.2 years (SD ¼ 9.7) with an age
range of 39–91 years (three did not show age). The
probability of attending pulmonary rehabilitation
varied between the three practices. In the two
practices with an interest in COPD, 19 out of 65
(29%) and 12 out of 54 (22%) had attended
rehabilitation; whereas, in the COPD not-special
interest practice, only two out of 70 (3%) had
attended rehabilitation. As a validation check of
the item asking patients if they had attended
rehabilitation, we compared that question with
those who had been recruited via the rehabilitation
sample. Of the 59 responding, 55 (93.2%) indicated
that they had attended rehabilitation (data were
missing on 14 patients).
Descriptive statistics
Table 2 shows the frequency and percentage of
responses to each of the items of the question-
naire. Patients who did not smoke were instructed
to skip the next two questions but in fact many of
them completed these two questions. Therefore as
a further analysis we cross-tabulated the smoking
questions. Of those 44 patients who were still
smoking, 41 (93.2%) reported that they had been
told to stop, 28 (63.6%) had been offered help in
smoking cessation.
Reliability and stability and internal consistency
Retest reliability data were obtained from 79 patients,
that being 79% of the total 100 patients sent a second
questionnaire. The correlations were for the
total score ¼ .89, and for each of the six subscales:disease knowledge.77, medicines ¼ .72, self-manage-
ment ¼ .66, smoking ¼ .98, exercise ¼ .78 and
diet ¼ .75. Cronbach’s a for the total score was .62.Cross-sectional sensitivity of domain scores to
health professional contact
We compared the scores of patients who had or did
not have contact with a particular health profes-
sional. Patients had lower information needs on the
disease knowledge domain if they had contact with
a specialist respiratory nurse (P ¼ :000), they had
attended an outpatients clinic (P ¼ :001), they had
contact with a specialist respiratory physiothera-
pist (P ¼ :001) and if they had attended rehabilita-
tion (P ¼ :003). Patients had lower information
needs on the medicines domain if they had
attended rehabilitation (P ¼ :018), and they had
lower information needs on self-management if
they had been admitted to hospital with breathing
problems (P ¼ :028). Patients had lower needs on
smoking if they had contact with a practice nurse
(P ¼ :039), if they had been admitted to hospital
(P ¼ :048) or if they had attended rehabilitation
(P ¼ :010). Patients had lower information needs
for exercise if they had contact with a specialist
respiratory physiotherapist (P ¼ :000) or had at-
tended rehabilitation (P ¼ :000) and had lower
information needs on diet if they had contact with
a specialist respiratory physiotherapist (P ¼ :003)
or attended rehabilitation (P ¼ :000).Discussion
We developed an information needs questionnaire
using a methodology which depended to a large
degree on patient input. The use of patients to help
construct the wording of the questionnaire is
designed to avoid language style differences that
are known to occur between patients and health
professionals.5 We found that patients made help-
ful suggestions about the wording of the question-
naire, but that it is an iterative process—i.e., as
the questionnaire improves, patients find addi-
tional ways of improving it. An important part of
this process is to believe what patients say—e.g.,
to use a binary response format rather some
other format which researchers believe is more
sensitive to change and yet does not correspond
to the patient’s experience. Although the ques-
tionnaire reflects patient defined information
need, it also covers knowledge which according
to guidelines is central to COPD management:
smoking cessation, exercise and self-management
of exacerbations.1,13
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the currently most comprehensive COPD knowledge
questionnaire, the BCKQ.9 First, the LINQ is about a
third of the length of BCKQ. Second, the content of
LINQ is not just a subset of the BCKQ but asks
different questions. For example, the BCKQ has
detailed questions about the cause of COPD,
including smoking, but does not ask whether the
patient has been given help in stopping smoking.
There are five questions in the BCKQ on exercise,
but there is no assessment of whether the patient
understands that they should push themselves as
much as possible when exercising. Unlike the LINQ
there is no assessment in the BCKQ about whether
the patient knows when to call an ambulance.
Thus, the difference in content between these
scales shows that the methodology of focusing on
information need rather than knowledge produces
a different kind of scale.
The LINQ has good retest reliability for the total
score and for all the subscales, and in addition, the
scale is stable over time. We calculated the a
coefficient, but there is no a priori reason for
assuming that knowledge is consistent either
between items within a domain or between
domains. That we recorded a coefficient of .62 is
probably due a tendency for patients to be well or
badly managed across a range of information.
As an indicator of cross-sectional sensitivity, all
six domains discriminated between different kinds
of health professional contact, but different types
of contact affected different domains, and no type
of contact was associated with difference on all
domains. Pulmonary rehabilitation was associated
with less information needs on five out of the six
domains, whereas contact with a practice nurse
and contact with a specialist respiratory nurse was
associated with less information needs on only one
domain—but a different domain in either case. Our
research has not yet demonstrated longitudinal
sensitivity (i.e., responsiveness to change), but
data are being collected.
In addition to providing reliability, stability and
preliminary validation data, this study provides
information about level of information needs in a
sample of patients recruited from primary care and
from those attending a pulmonary rehabilitation
clinic. Information needs concerning medicines
were generally low—e.g., only 8% reported being
confused by their medicines. We also found that
the majority of patients reported compliance with
medication consistent with other recent re-
search,4,15 though this finding is different from
that of an earlier study.16 By contrast, information
needs about non-drug related aspects of self-
management were higher, and this is particularlyrelevant to the domains where self-management
affects outcome, such as smoking cessation,12
exercise14 and correct self-management.13 Forty-
four patients (14% of the total sample) reported
being current smokers, and of those 44, 36%
reported that they had not been offered help with
smoking cessation. Despite the importance of
exercise, 30% of patients said they had not been
told to exercise, and 40% had not been told how
much exercise to do. Only 9% were exercising
properly. Twenty-two per cent of patients had not
been told what to do when their breathing got
worse and 36% had not been told and did not know
when to call an ambulance.
We cannot say to what extent patients have been
given information and then forgotten it5 but
whatever the cause it appears from our data that
patients’ information needs have not been met.
This particularly applies to non-drug related areas,
and could have a serious impact on their self-
management. Our data on reported compliance is
consistent with other recent data4,15 suggesting
that compliance is good with medication, but the
problem appears to be that many patients do not
have the information to comply with non-drug
aspects of self-management. There is no good
reason for supposing this problem is isolated to
the South West of England.Conclusions and comparison with knowledge
questionnaires
This paper shows that questionnaire construction
can be assisted by using patients as experts. The
LINQ is available for use as a pre-interview
assessment to identify topics that require educa-
tional input, in contrast to a knowledge question-
naire measuring the patient’s knowledge where
knowledge has been defined by the selection of
topics by researchers. When used in an audit
context, the LINQ will reflect patient satisfaction
with the educational process rather than knowl-
edge, and although the LINQ and knowledge
questionnaires may both be useful for COPD audit,
the LINQ is specifically designed to aid the clinical
interview. The LINQ assesses areas that may be of
concern to patients, but does not cover all areas
that may require educational focus for a particular
patient—e.g., information need about sexuality is
not covered. The LINQ is restricted in this way as
our objective was to have a short questionnaire
which is easy to use in a clinical context. The LINQ
can help guide the clinical interview, but is not a
substitute for an effective therapeutic interaction
by a clinician.
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